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X = 〈x0, x1, . . . , xT 〉
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X = 〈x0, x1, . . . , xT 〉
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EG,s = (X, Y)
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Sj = Sj+1 = . . . = Sk−1
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G = (V, E)
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G′ = (V ′, E′)
¹±²y{eª?wzyzy²?h}xxj































































































Ã¨jxjVw{|{©¥6jY}(±¨fC}¦©uvh}iª¦µy{©iªjKjEx|ﬃy{©}p¬­}i yehj GDﬁ@ &DGFIH=J<K LGM¨y{}yehj +;>A@ BEDGFIH=J<K LGM¶
jﬃy
G = (V, E)
6
(x, y) ∈ E
¥Cjﬂ©wy%|j?}¬Áy{ej	GDﬁ@ &DGFIH=J<K LGM¶Ã¨j|ﬃ}6wy{|ﬃyyehj|ﬃ}jﬃÊ































































































f = 〈e1, e2, . . . , eq〉 ∈ F















v ∈ V ∪ {s} \ {x}
¹6~h@ªhj±öh}xxj
vF










































































Æ¢   
	ﬂ
〈u, v, w〉
4	!ﬁQﬂ 2 ﬀ L2
G¯
  2L	 ﬂ 2L		   ﬁLﬂﬀ2




















































Æ¢     ' ooL2
G
2L;1 /ﬀ$&ﬂ QI-5-$,	1ﬂﬀ2Qﬂ@ﬀ-$ #Q	61	  	
(x, y)





















c¶  Ö  * R¿ 






x¶ ¢ Ö  * R­ 








































































































Q6	/ﬂ 2L			ﬂ9ﬀ ﬂi	iI8 2Q	Dﬂﬀ2Q	  	rﬂ	ﬂ  		ﬂ+ﬂ+ e	
vi  1 ≤ i ≤ n)
 

'1 4$,-. 2L$p	k2Q;4		6# ﬂN -	o	o ﬂ 2L	 ﬂ 2L	/	ﬁﬀrﬀ 	$,ﬂ9[ﬂﬃﬀ	'/ﬂﬀ2% -;	/ 






















































































































































































































































































































































©wyehjfÑ%wy+4 G( 9$ ﬀﬂ²
ME
Ìﬃ¶4y





























































   
2L	 +;>A@ BEDGFIH=J<K LGM ' 
$,














































{j!f~}v}v h^¬­}y{eh}Qwzj«w{|%ejiªjEwE¶!l¾ÇuvÇ}(±|ﬃÇ 	ﬂ  /$  ÎÏµÐw{eh}(±4jE °¦²©hjV{Ê=y²iªj«¦©}²y{ehiÅ¬­}
|}wzy{|ﬃy{©h}~xy{©i8¦4jﬃºxh¦©}%(y{©}Æw|%ehjEikjVw¬­}~¯y{jEjEwk±ehjE{jjE|%eb²Qy{jE{6¦4h}xxje6wk(ym¦©jE~wy











































n?h 0QQrﬀ ( %o	o	 (







































































































































i = j + 1
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φ1j = P (p2j−2, p2j−1〉 ◦ 〈v2j−1, p2j−1〉 ◦ P (p2j−1, p2j〉,





























ET = (XT , YT )
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ET = (XT , YT )
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Sm(j) = {s, v1, . . . , v2j}
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φ11 = P (p0, p1〉 ◦ 〈v1, p1〉 ◦ P (p1, p2〉 = 〈v1, s〉,
φ21 = P (p0, p1〉 ◦ P (p1, p2〉 ◦ 〈v2, p2〉 = 〈v2, s〉,
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(2b − 1) + (n − 1) − 1 = (n − 1) + 2(b − 1) =
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E◦T,s = (X, Y)
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4 + odd(x1 + x3)


















4 + odd(x1 + x3)






4 + odd(x1 + x3 + x4)
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4 + odd(x1 + x3)






















odd(x1 + x3) ≤ odd(x1 + x3 + x4).
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odd(x1 + x3) = 1
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x3 = αx1 − 1
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x1 + 3x3 + 4x4 + 1
x1 + 2(x′3 + x
′′








x1 + 3x3 + 4x4 + 1
x1 + 2x3 + 3x4
=
(1 + 3α)x1 + 4x4 − 2
(1 + 2α)x1 + 3x4 − 2
≤
4(x1 + x4)− 2














odd(x1 + x3 + x4) 6= odd(x1 + x3)
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V T = V \ VT
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8 T ← T ∪ {(u, w) : w ∈W}
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P ′ = (u1, . . . , uk)
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(u1, u2, . . . , uk−1)
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P = (u1, u2, . . . , uk)
wfwzjE¦²jV|åyjE8©S¦©²j/cc~¶(bh}¾jE~|%e






















Æ¢     
	ﬂ
(u1, . . . , uk−1)









  2L	[ﬂ 2L	'$ﬀ$,8(ﬀ/oQ	6ﬂﬃ	^2L$p  
    -2 
 	






























 ﬂﬀ2Q	1$p	ﬂ 2 A'kﬂﬀ2Q	1$,	A' Lﬂﬀ23 /ﬂ:$p	oﬂ









































































e~wÀ¥6jEjö}¥xy%©hjE ¥vu w{h¦²²yzy² °6(y{e
(u1, . . . , uk, uk+1, . . . , uj)
}¬¯jﬃºvy{jE{6¦ph}xxjEw² ¦²©hjVwÀd \hx¹±ejj





















"?    " " OLP  
A` HqW
_P:S  HqW







































































































































Æ¢    
2L	 ﬀQﬀ #%U-ﬂN_'/ ): 0[ﬀ L2
G
 




































































































Æ¢     2L	 r#%4	/_'fyuvCjﬃÊ
4e






ﬂ9  '5 ﬂ 2L	:'$ﬀ$,8(ﬀ!	$,ﬂ9L  






















































    
aﬁQ5 oQ2
G
 r5 6ﬂi6ﬂﬃﬀ 
 	
s
+ﬂ 2L	ﬂ9 _' ﬂ 2L	 -ﬂk_'ﬁ ) k0
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Gc = (V, E)
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v ∈ V ∪ {s}
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v1, v2, . . . , vc−1
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